Ample precedent exists for a possible role for natural killer (NK) cells in host defense against nonviral intracellular organisms such as Toxoplasma gondii (5, 6) and Salmonella typhimurium (11) , as well as other nonviral pathogens such as Cryptococcus neoformans (10) . Further, cytotoxic activity of relatively uncharacterized type has been shown during infection with Chlamydia psittaci (2, 9) in mice by use of spleen cells or spleen-derived cytokines as effectors. However, an attempt to find cytotoxic T-cell activity in mice infected with Chlamydia trachomatis was unsuccessful (12) , as was an attempt with humans (13) . We felt this provided ample impetus to further explore the issue of cellular cytotoxicity in C. trachomatis infection by monitoring NK activity during infection by use of the mouse pneumonitis biovar of C. trachomatis (MoPn). Further, we decided to examine NK cell activity in the actual organ infected (in this case, lung) as well as in the spleen. We also decided to use the standard NK assay with YAC-1 uninfected tumor target cells instead of the macrophage and fibroblast targets used in previous studies (2, 9). We were fortunate that a reliable method for measuring NK function in the murine lung has recently been described (14) .
Our model of murine pneumonia caused by MoPn in both nude (nulnu) (susceptible) and heterozygous (nul+) (resistant) mice has been presented in detail in recent publications (15) (16) (17) .
MATERIALS AND METHODS
MoPn. MoPn was obtained and maintained as previously described (16, 17) . The undiluted titer of MoPn was 4 x 109 inclusion-forming units (IFU)/ml.
Inoculation of mice. Groups of 5 to 20 mice were inoculated under pentobarbital anesthesia with 0.05 ml of MoPn agent (16, 17) . The infection dose was 5 x 103 IFU per mouse.
Mice. Specific-pathogen-free nulnu and nul+ mice (parent strain BALB/c) were obtained and maintained as previously described (16) . They had been made superclean by using germ-free foster mothers and repopulating them with limited bacterial flora of organisms nonpathogenic to mice (16 Of perhaps more biological relevance (Table 2) , a similar significant increase occurred in lung NK function (the organ where the infection was occurring) at day 5 postinfection. Thus, significant elevation of NK function occurred in a significant anatomical compartment according to the standard NK assay during infection with a C. trachomatis biovar (MoPn).
To determine whether NK function changes had an effect on infection with MoPn (a role in host defense as opposed to immunomodulation alone), NK function was increased by giving poly(I) -poly(C) 18 h before infection or ablated by giving two doses of antiasialo GM-1 during infection with subsequent quantitative culture of MoPn in lungs.
Poly(I) poly(C) significantly increased NK function in lung 18 h later so that it would be elevated at the time of infection in mice given poly(I) poly(C) the day before (Table 3 ). The Wilcoxon two-tail test). With 104 IFU of MoPn, mortality was 35% in controls and 50% in interferon-treated mice (P > 0.30 by the Wilcoxon two-tail test; 20 mice per group). Poly(I) -poly(C) given at 100 ,ug i.v. every 3 days for four doses significantly increased NK function in nul+ uninfected mice compared with controls given phosphate-buffered saline (at an E/T ratio of 50:1, control mice showed a percent cytotoxicity of 3.5 ± 1.1, after poly(I) poly(C) 70.8 ± 7.8 [P < 0.005]).
The same regimen with MoPn-infected nul+ mice (starting the day before infection) led to no significant mortality difference [mortality: 100% in control; 100% in poly(I) * poly(C)-treated mice at day 20 postinfection; P > 0.30 by the Wilcoxon two-tail test; 10 mice per group]. Poly(I) poly(C) was not toxic to uninfected nul+ mice (0% mortality at day 20).
Repeated doses of 200 ,ug of antiasialo given i.v. were somewhat toxic to the mice in our study and not suitable for mortality studies.
Recognizing that these mortality experiments are not specific studies of NK function and that positive benefits of early NK stimulation could be counterbalanced or outweighed by other effects of these immunomodulators, no significant beneficial effect was observed. DISCUSSION These studies demonstrate that pulmonary infection with murine C. trachomatis leads to an increase in both spleen and lung NK cell tumoricidal activity, peaking early after infection and declining thereafter. This increase is preventable by treatment of the mice with antiasialo GM-1. The significance of this NK activity is unclear. As discussed in the introduction, NK cells may be directly cytotoxic for some pathogens including nonviral pathogens such as T. gondii (5) and Cryptococcus neoformans (10) and might play a role in the control of these infections before specific immunity develops. In addition, NK cells also may play an immunoregulatory role. NK cells can suppress the generation of Lyt 2+ cytotoxic T cells by suppressing or eliminating dendritic cells (4), can suppress B-cell function (1), and can be involved in producing imunomodulators such as interferon (3). Our previous data have shown that T cells are critically important in host defense against pneumonia caused by MoPn in our model (15) (16) (17) . Nude mice, which frequently have increased NK cell activity (7), were more susceptible to MoPn than were nul+ animals, suggesting that specific (T-cell-dependent) immunity is more important to ultimate survival in our model than is early natural or nonspecific immunity. However, our nulnu mice NK activity was not as high endogenously as has been reported previously (7, 8) , perhaps because our mice were superclean and had low-level background stimulation. Thus, the fact that our nulnu mice demonstrated no early increased resistance to MoPn with similar lung titers to nul+ on day 5 cannot be used to exclude a role for NK cells in host defense against MoPn. However, the facts that ablation of the rise in NK activity by antiasialo GM-1 antibody and stimulation of NK activity by NK inducers had no significant effect on MoPn lung titers and that NK inducers did not delay mortality due to MoPn suggest that the in vivo role of NK cells in directly controlling the infection is at best small. We are in the process of further examining this point by studying the in vitro effects of NK cells on MoPn by using Percoll (Pharmacia) gradient-enriched populations. It appears likely, however, that the in vivo role is one primarily of immunomodulation.
As stated in the introduction, the generation of factors cytotoxic to Chlamydia sp.-infected cells during C. psittaci infection has been described (2, 9). Currently, the cell type(s) responsible for generation of these factors is unclear, as is its role in host defense or immunopathology. 
